Characterization of adriamycin-resistant and radiation-sensitive Chinese hamster cell lines.
A series of cell lines derived from Chinese hamster V79 cells by selection in increasing concentrations of Adriamycin (ADRM) was developed to study the mechanisms of drug resistance and its relationship to radiation response. Survival studies revealed that selection in increasingly higher concentrations of ADRM positively correlated with increased cellular drug resistance. Increased cellular resistance correlated positively with amplification of the hamster multidrug-resistance gene (pgp 1) as detected with dot blot analysis using the pCHP1 probe. Southern blot analysis of restriction endonuclease digested DNA (Eco RI, Hind III, Pst I, or Bam HI) showed that (1) some fragments were preferentially amplified compared to others in the ADRM-resistant lines; and (2) no major gene rearrangement appeared to have occurred during the selection for greater ADRM resistance. Levels of pgp 1 gene expression assayed with dot blot and Northern analysis showed a parallel increase of mRNA with gene amplification and increased ADRM resistance. The amounts of the pgp 1 gene product, P-glycoprotein (P-gp), in the cell membrane of the ADRM-resistant cells correlated with the amount of gene amplification/expression. However, levels of P-gp only correlated with degree of drug resistance as measured by cell survival in earlier selection stages (77A and LZ-3). In later selection stages (LZ-8 and LZ-24), higher levels of ADRM resistance were achieved but levels of P-gp did not increase beyond approximately 20% of plasma membrane proteins. These results suggest that (1) the LZ cell plasma membrane may have a physical limit as to the amount of P-gp it can accommodate and/or there is a cellular mechanism for regulating the amount of P-gp in the plasma membrane, and (2) additional resistance mechanisms are present in LZ-8 and LZ-24 cells. Microscopic observations of intracellular drug distribution in these cell lines revealed that (1) ADRM appeared to be sequestered in cytoplasmic vesicles, and (2) the amount of sequestration (number of vesicles) exhibited correlated with the degree of drug resistance attained by the cell lines. These results suggest that drug sequestration is another mechanism of resistance in LZ cells in addition to P-gp-mediated drug efflux.